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NOURISH

NUTRITION OPTIMIZATION FOR UNIFYING RESILENCE, SUSTAINABILITY AND HEALTH

NOURISH is a multidisciplinary research group comprising pharmacists, nutritionists, and molecular biologists at the University of Zagreb's Faculty of Pharmacy and Biochemistry. Our

scientific endeavours focus on developing green methods for the extraction and formulation of nutraceuticals, valorising agricultural waste and exploring the interconnections

between sustainable nutrition, climate change and health.
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TOMATO PROCESSING WASTE

PROBLEMS

- Produced in large quantities worldwide

-  Challenge for sustainable waste managment

POTENTIAL

- High levels of bioactive compounds
- Carotenoids
- Polyphenols

- Pectin

SOLUTION

- Sustainable processes for creating innovative nutraceuticals



MARKET SIZE

CAROTENOIDS POLYPHENOLS PECTIN
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Radi¢, K., Galié, E., Vinkovié, T., Golub, N., & Vitali Cepo, D. (2024). Tomato Waste as a Sustainable Source of Antioxidants and Pectins: Processing, Pretreatment and Extraction Challenges. Sustainability, 16(21), 9158.
https://doi.org/10.3390/su16219158



LYCOPENE EXTRACTION

METHOD SOLVENT
CO, [81] . peel
SFE CO, [82] | % pomace
Ethyl lactate [85]
Hexane:EtOH:acetone (60:20:20) [86]
HPE
Hexane:MetOH:acetone (2:1:1) with 0.05% BHT [87] 1
EtOH [88]1
Hexane:acetone:MetOH:toluene (10:7:6:7) [89] Hi
UAE .
Ethyl lactate:ethyl acetate (70:30) [90] 1§
Hydrophobic eutectic mixture DL-MetOH:lactic acid (8:1) [91] fEE s
Ethyl acetate [92] 1
MAE -
EtOH 95% [93] H:4
Fusarium solani pisi enzyme extract [94]1
EAE Cellulase and endo-xylanase + acetone [96] 1
Pectinase + ethyl lactate [85] 1
other Surfactant-based [97] 1
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EXTRACTION

CSE

INNOVATIVE

UAME ) W%
|UAOHE 1)) ()

COMBINATION

SOLVENT

| ——

» ACIDS: HCI, HNQO,, Citric, Oxalic

| l > Water |
» Ammonium oxalate/oxalic acid TEMPERATURE
~C3)
— BN
P B - Improves yield
‘ 1-4 PH but impacts
oy characteristics
- 1:20 - 1:100 | SSR PECTIN
CHARACTERISTICS
30's — 180 min; 36 h (2-step) |t AUA (g/ks) Rl
| UA (g/kg) 559 — 574
300 W -900 W | MAE DM (%) 71— 88
13 /19 mm probe | UAE i 960
-
CONDITIONS 31-510
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EXTRACTOM-APP

new knowledge about combined MCE/MAE in green extraction

potential and limitations of green formulation approaches

implementation of LCA in the field of nutraceuticals
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